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Nanoscale materials were well-known for their excellent physical and chemical 
properties due to quantum effects. They have a large quantity of applications in many 
fields such as optical, electronic, catalytic and energy translation. Recently, the 
nanoscale heterostructured materials have attracted great research interests. By 
possessing much more kinds of components and geometric structures, the nanoscale 
heterostructured materials present more novel characters and outstanding 
performances ， compared with the single-component nanomaterials. As many 
metal-oxides are important functional materials, research on metal-oxide 
heterostructures are especially intense. Such as SnO2/α-Fe2O3, SnO2/ZnO, MgO/NiO 
and Cu2O/TiO2, metal-oxide heterostructures present excellent performances in 
photocatalysis, lithium-ion battery, gas sensing and so on.  
In this dissertation, chemical vapour deposition was applied to achieve epitaxial 
growth of a metal-oxide phase such as ZnO or α-Fe2O3 on SnO2 nanowires, to obtain 
the hierarchical heterosturcutres. Morphologies and structures of heterostructures 
were characterized by XRD, SEM, TEM, EDS, STEM etc. Their optical and 
photocatalytic properties were further studied. The main research results are 
summarized as follow: 
Chapter 1: Briefly review the basic characteristic and recent development of 
metal-oxide heterostructures, then clarify my research significance and detailed plan 
on metal-oxide heterostructure. 
Chapter 2: A necklace-like SnO2/α-Fe2O3 hierarchical heterostructure with a 
well-defined epitaxial interface was fabricated via a CVD method. Our experimental 
results have demonstrated that the interfacial orientation relationship is 
(100)SnO2||(110)α-Fe2O3 and [001]SnO2||[001]α-Fe2O3, and the lattice mismatch between 
SnO2 and α-Fe2O3 play a key role on the formation of such special heterostructure. In 















photocatalytic ability to degradation of methylene blue under visible-light, due to the 
presence of hetero-interface which improve the electron-hole separation efficiency.  
Chapter 3: A nanobrush-like SnO2/ZnO heterostructure with a well-defined 
epitaxial interface was fabricated via a CVD method. The experimental results have 
demonstrated that the interfacial orientation relationship is (100)SnO2||(1010)ZnO and 
[001]SnO2||[1210]ZnO, and the lattice mismatch between SnO2 and ZnO play a key role 
on the formation of such special heterostructure. In addition, a strong green 
cathodoluminescence is induced by high-intensity defects near the hetero-interface. 
Chapter 4: Monodispersed (Mg1-xFex)Fe2O4 and (MgxFe1-x)O nanoparticles were 
prepared by decomposition method in the oleic acid/oleylamine solvents. Gas sensing 
test shows that (Mg1-xFex)O was a excellent gas sensing material for organic amine. 
 




















“At the atomic level, we have new kinds of forces and new kinds of possibilities, 
new kinds of effects. The problems of manufacture and reproduction of materials will 
be quite different.” 








的尺度有限，实现 100 nm 以下尺度的加工比较困难，且对设备要求非常高；另
一方面是很难实现选择性构建以获得多样化结构。化学家研究和制备的思路则相
反，采用了 bottom-up nanotechnology（由下而上技术）:2001 年 Charles M. Lieber[2]























厦门大学硕士学位论文     金属氧化物分级异质结构的制备、表征及应用 
2 






























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
